Ethionine-induced changes in rat liver transfer RNA methylation.
We have confirmed the finding by Rajalakshmi that transfer RNA (tRNA) from livers of ethionine-treated rats can act as a substrate for homologous tRNA-methylating enzymes in vitro. This methyl-deficient tRNA from liver can be methylated in vitro by enzymes from normal or ethionine-treated rats. The in vitro inhibition of tRNA methylation that follows ethionine treatment can be at least partially relieved in vitro. The liver extracts from ethionine-treated animals contained a low-molecular-weight inhibitor of tRNA methylation. Dialysis of enzyme preparations from ethionine-treated, but not control, rats resulted in large increases in tRNA methylase activity, with either Escherichia coli or homologous tRNA's as substrate. Furthermore, the tRNA methylase activity of control rat liver enzyme extracts was greatly depressed by dialysate from liver homogenates of ethionine-treated rats. After 5 days of ethionine administration the liver tRNA methylase activities were significantly higher than those of control preparations despite the continued presence of the dialyzable inhibitor(s). The liver tRNA's from these animals were poorer methyl acceptors than those from 3-day-treated rats, although still better than tRNA's from untreated rats. These observations have been interpreted to indicate that ethionine causes the accumulation in the liver of inhibitors of tRNA methylation. Early in the course of ethionine administration, methyl-deficient tRNA can be isolated. When the period of ethionine treatment is extended, the organism attempts to maintain homeostasis by production of increased amounts of tRNA-methylating enzymes. The increased quantities of these enzymes are able to overcome, at least partially, the effects of the inhibitors and to decrease the extent to which methyl-deficient tRNA is produced.